INTRODUCTION
Transmissible gastroenteritis (TGE) is a highly contagious infection of swine caused by TGE Coronavirus (TGEV) (72) . TGEV infection is followed by a very high mortality rate (up to 100%) in piglets less than two weeks old (25) . The TGE virion consists of three major structural proteins (38) : -the nucleocapsid (N), which is associated with the ribonucleic acid (RNA) genome; -the peplomer glycoprotein (S); -the transmembrane glycoprotein (M).
The S glycoprotein is assumed to be involved in both virus adsorption to the cell and induction of virus-neutralising antibodies (22) . It is postulated that the M glycoprotein plays a key role in alpha interferon induction (17) . Since 1984, TGEV seroconversion has been observed in the swine population in various European countries, although no clinical disease has been demonstrated. These countries include Belgium (49) , Denmark (6) , France (30) and the United Kingdom (12) . A respiratory, non-enteric porcine Coronavirus which is antigenically related to TGEV was isolated in Belgium (49) , Denmark (6) , the United Kingdom (23) and France (18) . Porcine respiratory Coronavirus (PRCV) induces a serological response which cannot be distinguished from that of TGEV-infected (TGEVI) pigs by seroneutralisation (SN) in cell culture. PRCV and TGEV show a close antigenic relationship and can be differentiated solely by the use of appropriate monoclonal antibodies (MAbs) (13, 23, 37) . It has been demonstrated by immunofluorescence (IF) (37) , competitive inhibition enzyme-linked immunosorbent assay (ELISA) (14) and blocking ELISA (6) that several epitopes located in the C and D domains of the S glycoprotein of TGEV are absent from PRCV. Although TGE has not occurred in the European swine herds in epizootic form, enzootic or intermittent enzootic forms are still observed. In 1990, 31 of 116 Member Countries of the Office International des Epizooties (OIE), declared the presence of the disease in swine (42) and in 1991 occurrence of the disease was reported by 25 of 123 OIE Member Countries (43) .
The literature concerning the detection of anti-TGEV antibodies in swine serum includes several immunological methods such as SN using cell culture-adapted viruses by a variety of procedures (75, 16, 27, 10, 11, 69) , indirect IF (4), bentonite agglutination (59) , passive haemagglutination (34) , the indirect micro-haemagglutination test (57) , complement fixation (62) , leukocyte aggregation (73) and agar immunodiffusion (9) . Obviously, the application of these techniques in the detection of anti-TGEV antibodies in a great number of samples (e.g. for widespread epizootiological studies and the screening of anti-TGEV antibodies in supernatants of hybrid culture) would be hampered by the amount of time required.
Following the demonstration in 1971 that solid-phase ELISAs are eminently suited to the quantitative determination of antigens and antibodies (20, 70) , these methods (in a variety of procedures) have been rapidly adopted and widely used for immunological and virological research, especially for the diagnosis of many human and animal virus diseases (50, 56) . In the case of TGEV, an ELISA using purified virus (40) was reported to be more sensitive than the virus neutralisation (VN) test for the detection of anti-TGEV antibodies in swine sera. An immunocapture ELISA was also described for the detection of TGEV in faecal material (5) , and of anti-TGEV antibodies in milk (58) and swine sera (35) . In recent years, there has been increasing interest in the development of the fixed-cell immunoperoxidase test (IPT) for adherent (55, 47, 24, 8, 2, 15, 65, 45, 61) and inadherent cells (20, 41) , as this method does not require virus purification. Fixedcell IPT has been used to detect anti-TGEV antibodies with titres seven times higher than those obtained by VN in sera of infected swine (32, 33) . It was also used to identify epitopes on TGEV (60) . Recently, the authors described a fixed-cell IPT for the study of surface viral antigens induced by TGEV (66, 68) .
Given the increasing use of IPT with cell culture for basic research and serodiagnostic purposes, especially in viral diseases, it is worthwhile considering possible alterations of antigenicity, produced during the preparation of the plates, which may affect the final results. The authors have therefore focused on the critical question of fixation and the way in which variations in fixation may influence immunolocalisation and accessability of an antigen to a specific antibody. The applications of this technique to TGEV research for the detection of antigen and antibody are also demonstrated. These results might be relevant to other viral pathogens which are also susceptible to problems arising during fixation.
MATERIALS AND METHODS

Cells and viruses
The following cells and viruses were used in this study: 
Preparation of TGEVI cell-culture microplate
ST and RP.D cells were grown at 37°C in 150 cm 2 plastic bottles containing Eagle's minimum essential medium (EMEM). This medium was supplemented with: 10% foetal calf serum (FCS) heat-inactivated at 56°C for 30 min; penicillin (100 IU/ml) and streptomycin (100 µg/ml) for cell growth. Cells were trypsinised (0.125% trypsin) at 37°C for 15 min and suspended in the growth medium. Cell suspension (0.1 ml) was added to each compartment of 96-well, flat-bottomed plastic plates. The plates were incubated for 72 h at 37°C under 5.5% C0 2 . The confluent monolayers in half of the plate were incubated with 0.1 ml of virus suspension at a multiplicity of infection (m.o.i.) of 1. After incubation for 30 min at 37°C under 5.5% C0 2 for virus adsorption, the inoculum in each well was removed and the cells were washed twice with phosphate-buffered saline (PBS). The monolayers were then overlaid with 0.1 ml of EMEM containing 5% FCS, and the plate was incubated at 37°C under 5.5% C0 2 for a further 18 h.
Fixation of infected cells
Paraformaldehyde (PFA) powder was dissolved in PBS by heating at 80°C. The 0.1% fixative solution was freshly made prior to the experiment. The TGEVI and mock-infected (MI) cells were gently washed twice with PBS and fixed with the fixative solution at 4°C for 30 min (0.2 ml per well). After washing twice with PBS, 0.1 ml of blocking solution (0.05% skimmed milk in PBS) was added to each well and the plates were incubated for 15 min at room temperature. Acetone at different concentrations was prepared by dilution in distilled water. After washing twice, the TGEVI and MI cells were fixed at -20°C for 30 min with the appropriate fixative solution (0.2 ml per well), which was previously frozen at -20°C unless otherwise stated. The fixed cells were washed twice with PBS before addition of 0.1 ml/well of blocking solution and incubation for 15 min at room temperature.
Monoclonal antibodies, polyclonal antibodies and test samples
Three MAbs, anti-M (25/22), anti-S (51/13) and anti-N (22/6) were prepared and used as ascitic fluids following injection of BALB/c mice with the antibody-producing hybridomas (36) . Sera from nine one-month old piglets (six Meishan and three histocompatible miniature pigs) were used. The six Meishan pigs were orally infected with different doses of the Purdue-115 strain of TGEV (10 4 ,10 6 and 10 8 plaque forming units [PFU]/pig; two pigs for each virus concentration) and the three histocompatible pigs with 10° PFU/pig. The blood from individual pigs was sampled before virus inoculation and at various time intervals after virus inoculation (9 and 99 samples, respectively). Sera were prepared and kept at -20°C until use. The standard hyperimmune serum was composed of anti-TGEV polyclonal antibodies (PAbs) (52/15) obtained from the serum of a sow which had been orally immunised with vaccine containing the Nouzilly strain of TGEV (3) and had a neutralising titre of 1:65,000. Twelve TGEV-positive sera from swine experimentally infected with Purdue-115 strain of TGEV and sera from eight specific pathogen-free (SPF) piglets as negative controls (donated by Drs Leforban and Vannier, Laboratory of Porcine Pathology, CNEVA) were used. Screening for anti-TGEV antibodies was performed on 712 cell-culture supernatants of cultured hybrids, created by the fusion of TGEVI porcine leukocytes and porcine lymphoblastoid cells L142 et L 231 (31) .
Immunoperoxidase test for quantification of antibody binding to viral antigens in fixed cells
Serum and conjugate were diluted in a solution containing 0.05% Tween 20 and 0.05% skimmed milk buffered to pH 7.2 with phosphate. The solution used for washing the plate was the same as that used for diluting serum and conjugate, except that it did not contain skimmed milk. To each well of the plate, 0.1 ml of sample dilution (MAbs, PAbs or test samples) was added. Each sample was tested in triplicate for TGEVI and MI cells. After incubation at 37°C for 90 min, the reagents were removed from the plates by two rinses with tap-water and two washes with PBS containing 0.05% Tween 20 and then replaced by 0.1 ml/well of a predetermined working dilution of peroxidase-labelled goat anti-mouse Fc serum or peroxidase-labelled rabbit anti-swine (heavy and light chain-specific) serum. After incubation at 37°C for 90 min, the plates were washed as before and the enzymatic reaction was developed by incubation at 37°C for 1 h with 2,2'-azino-di-(3-ethylbenzthiazoline sulfate) (ABTS)/H 2 0 2 chromogen/ substrate solution or with 3-amino-9-ethylcarbazole (AEC)/H 2 0 2 chromogen/substrate solution. For soluble substrate ABTS, the supernatants were transferred to another plate containing 0.02 ml of 10% sodium dodecyl sulphate to arrest the enzymatic reaction and permit the reading of the plate. The optical density (OD) was measured at 415 nm by an ELISA reader coupled to a computer for data storage and statistical processing. For insoluble substrate AEC, the plate was observed by inverted microscopy.
Interpretation of the results
Depending on the purpose of the test, different formulae were applied. For antigen assay, the ratio (VI/MI) was established between the OD value obtained with TGEVI cells and the OD with MI cells incubated with antibodies. This ratio was chosen to be superior or equal to 1.5, in order to enable clear differentiation within the concentration range relevant to the analyte. For antigen quantification, the following formula was applied, which takes account of the background of TGEVI and MI cells (66) 
RESULTS
Preparation of the plate
Different numbers of trypsinised ST or RP.D cells were added to each well of the plate. In general, with more than 10 4 cells/well, the cell monolayer in each well became confluent after a 72 h incubation. When the number of plated cells was increased, the cell monolayer could form after incubation for 24 h or 48 h. From experience, the authors preferred to infect cell monolayers incubated for 72 h with 2.5 x 10 4 plated cells/well.
Difference in antigen localisation between cell fixation by aldehyde and dehydratant
The TGEVI or MI cells fixed with either 0.1% PFA or 80% acetone were incubated with mouse anti-swine vimentin MAb (46) . The antibody binding to vimentin antigen was either visualised by AEC or measured by ABTS. The results in Figure 1 show that vimentin exists in the cytoplasm of these cultured cells. Thus, vimentin may be used as a cytoplasmic marker of the ST and RP.D cells in order to distinguish between aldehyde and dehydrating fixatives. The results in Figure 2 indicate that there was no difference in the quantity of vimentin on the membranes of 0.1% PFA-fixed cells and unfixed cells (ratios of OD values obtained from cells incubated with antibody:OD values without antibody are equal to 1). Vimentin was found in the cytoplasm of 80% acetone-fixed cells, regardless of whether the cells were MI or TGEVI. Similar experiments using other aldehydes (such as formaldehyde and glutaraldehyde) and other dehydratants (such as methanol and ethanol) led to the same conclusions (data not shown). Thus, aldehydes could be used as fixatives for the detection of surface viral antigens, while dehydratants could be used for the detection of both surface and intracellular viral antigens.
Effect of acetone fixation on detection of viral antigens
The TGEVI and MI cells were fixed for 30 min with various dilutions from 10% to 80% of acetone solution (0.2 ml/well) at room temperature or 4°C, or with varying dilutions from 50% to 80% of acetone (previously frozen at -20°C) for 30 min at -20°C. The effect of acetone fixation on antibody binding to viral antigens in the TGEVI cells and at different temperatures is shown in Figure 3 . The amount of antibody binding to viral antigens decreased when cells were fixed at room temperature and 4°C with 40% and 50% acetone concentrations. Virus antigens were clearly detected in cells fixed with 
Optimal conditions for viral antigen expression in TGEVI cells
Various quantities of ST cells (1.25 x 10 4 , 2.5 x 10 4 or 5.0 x 10 4 cells per well) were plated. After various incubation times (72 h, 96hor 120 h) at 37°C under 5.5% C0 2 , cells were infected with TGEV (see "Materials and methods"). After incubation for 16h, cells were fixed with either 0.1% PFA or 80% acetone. The results shown in Figure 4 indicate that: -For cells infected at 72 h after plating and fixed with 1% PFA (Fig. 4a) , there was a significant difference in quantities of M and S antigens, depending on the number of cells plated. For M antigen, the VI/MI ratio observed in wells containing 1.25 x 10 4 cells was similar to the ratio in wells with 2.5 x 10 4 cells and higher than in wells with 5.0 x 10 4 cells. For S antigen, the VI/MI ratio diminished as the number of cells plated increased. For N antigen, the VI/MI ratio was low (approximately equal to 1) regardless of the number of cells plated. For virus antigens, the VI/MI ratios obtained from wells containing different numbers of cells were similar.
-For cells which were infected 96 h after plating (Fig. 4c) , the amount of M and S antigens detected in wells containing 1.25 x 10 4 cells was higher than in wells with either -For cells infected 120 h after plating (Fig. 4e) , the quantities of viral antigens detected were low, thus indicating that viral antigens were not well synthesised.
-When cells were fixed with 80% acetone, N antigen was easily detected in wells containing 1.25 x 10 4 cells and infected at 72 h or 96hafter plating (Figs 4b and 4d ).
-Virus antigens were easily detected in wells containing cells which were infected at 72 h after plating.
Localisation and quantification of surface viral antigens in TGEVI cells
The TGEVI or MI cells fixed with 0.1% PFA were incubated with mouse anti-M, anti-S or anti-N MAb or swine PAbs (52/15). The antibody binding to these antigens was either visualised by AEC or measured by ABTS. Figure 5 shows the surface markers of M and S antigens (the N antigen marker was not found). The results shown in Figure 6 
Detection of anti-TGEV antibodies
With this procedure, the fixed TGEVI cells were used as a known antigen source for detecting anti-TGEV antibodies in swine sera or screening anti-TGEV antibodies in the supernatants of hybrid cultures. Positive results were recorded for 122 sera from pigs experimentally infected with TGEV (no false negatives) at various titres depending on the time post-inoculation at which sera were sampled. The antibody titres obtained by fixed-cell ELISA were generally higher than by SN (an example is given in Table I ). Nine sera from pigs sampled before virus inoculation and eight sera from SPF pigs were found to be negative (no false positives). The anti-TGEV antibodies were detected three days earlier by fixed-cell ELISA than by SN. The antibody titres in fixed-cell ELISA and SN increased gradually after the first infection and rapidly after the second infection (data not shown). Screening for anti-TGEV antibodies was performed by fixed-cell IPT on 712 supernatants of hybrid cultures sampled twenty-one days after fusion. The comparison of fixed-cell IPT and indirect ELISA using purified virus for screening TGEV MAbs is summarised in Table II . Although the numbers of positive hybrids were identical, the numbers detected by these two methods were different. This suggests that the antigen spectrum of TGEVI cells might be different from that of purified virus.
DISCUSSION Preparation of the plates
A number of technical points should be made with regard to preparation of the TGEVI cell-culture plates. In the development of this technique, many plates were tested with the same positive serum and it was found that wells on the perimeter of the plates gave results inconsistent with wells elsewhere on the plates. The reason for this phenomenon is unknown (so called "edge effect"); however, it was also mentioned in the classic ELISA using antibody or antigen to coat the plate by simple physical adsorption (1) and in cell-surface ELISA using poly-L-lysine as cell fixative (20) . For this reason, edge wells were routinely excluded from use. The shelf life of the plate after fixation was substantial; plates used a number of months after fixation with storage at -20°C showed high specificity, reproducibility from well to well and binding capacity, although cell layers showed more fragmentation under the microscope. The longest period of storage at -20°C tested was six months for fixed plates, and these plates yielded good results.
Cell fixation
A previous study (67) established the effect of various fixatives and detergents on the detection of some TGEV antigenic determinants in infected cells, mainly by means of MAbs. When compared with glutaraldehyde and formaldehyde, 0.1% PFA was found to be the fixative of choice for the detection of these determinants on the membranes of infected cells. It should be mentioned that commercial formaldehyde, a common cytological fixative, tends to develop levels of formic acid with time, and may contain methanol as a preservative; this creates problems for critical fixation. Consequently, it is recommended that fresh solutions of formaldehyde be prepared from PFA powder, a polymerisation product of formaldehyde (48) . Cold organics simultaneously fix cells and render them permeable (21) . Absolute methanol, ethanol, or acetone are commonly used. Applied at -20°C for 5-10 min, these organics serve essentially to precipitate antigens in situ, with this fixation being followed by rehydration and processing. It should be anticipated that such procedures will provide a crude quality of
Detection of antibodies to transmissible gastroenteritis Coronavirus (TGEV) in supernatants of hybrid culture
Comparison of fixed-cell immunoperoxidase test (IPT) and indirect enzyme-linked immunosorbent assay ( ELISA ) for screening anti-TGEV porcine monoclonal antibodies
fixation relative to that achieved by aldehydes, which chemically cross-link antigens within the specimen. Among dehydrating fixatives, 80% acetone or a mixture of acetone and ethanol or of acetone, methanol and ethanol were found to be the best fixatives for the detection of viral determinants which are expressed in infected cells. In the case of acetone, the temperature of fixation and its concentration in the fixation solution were found to be important. Fixation is thus a critical but problematic step in fixed-cell IPT. When possible, it is advantageous to experiment with a range of fixation protocols to determine the optimal procedure for the particular combination of antigen and antibody in use. In assays for the presence of auto-antibodies in serum, new reactivities may be found when fixation is varied. In circumstances where different fixation procedures are not readily tested, such as in the screening of hybridoma supernatants, an investigator may wish, where practical, to consult the literature to determine which general fixation protocols have proven successful for antigens similar to those being sought.
Localisation and quantification of viral antigens in TGEVI cells
To date, the detection and quantification of cell-surface antigens has generally been achieved by radioimmunoassay (RIA) (74, 39) . In addition to this relatively sensitive, quantitative but expensive technique, cell-surface antigens can also be detected and analysed by a variety of other methods:
-immunofluorescence on living cells (26, 29) or fixed cells (36, 71) -antibody-dependent cell-mediated cytotoxicity (17) -immune adherence test (64, 44) -scanning electron microscopy (53) -fixed-cell IPT (66) .
ELISAs have the advantage that large numbers of samples can be processed conveniently, and the enzyme conjugates used for the detection are stable during storage over long periods of time. For porcine TGEV, the presence of the S antigen on the surface of infected cells has been demonstrated by IF (36, 71) while the presence of the M antigen on the plasma membrane has only been suggested, by four unspecified MAbs (17, 71) . In this study, the authors have demonstrated that Purdue-115 (Fig. 5) 
Detection of anti-TGEV antibodies
It is clear that care should be taken in the interpretation of the results obtained with PAbs from swine sera. In general, with low dilutions (under 1/100), sera often give a high OD value on MI cells. This decreases the VI/MI ratio. Dilutions greater than 1/100 were generally chosen for serum titration. However, this is not the case for mouse MAbs directed against TGEV or for anti-TGEV antibodies from the supernatants of hybrid cultures, even in the initial screening. The same conclusions have also been drawn with the blocking IPT performed on fixed TGEVI cells for the differentiation of TGEV and PRCV (see below). For this reason, the existence of auto-antibodies in swine sera was suspected. In the development of fixed-cell IPT for the study of viral antigen expression, it was easy to obtain findings on the suitability of a fixative to a specific antigen through available MAbs. This is not the case for the development of a screening test, as it is not known which antibodies will be secreted by the hybrids, and it is therefore not possible to use one suitable fixative for the infected cells. Thus, it was decided to use 80% acetone to fix the infected cells, on the basis of previous results (67) showing that three structural antigens of TGEV were easily detected in 80% acetone-fixed TGEVI cells and that only anti-M and anti-S, but not anti-N antibody could be detected in infected cells fixed with aldehyde fixatives. These results demonstrated the importance of the fixation procedure with which an antigen could or could not be detected. In the case of screening, an antibody-secreting hybrid might be retained depending on the antigen spectrum of fixed cells.
Interpretation of the results
The establishment of a limit (or threshold) of positivity and negativity in the test for antigen or antibody has always been a controversial question. This threshold can vary greatly depending on the authors and the purpose of the work. For example, in one study the titre corresponding to the reciprocal of the highest dilution of serum had a value superior to that of known negative serum (52) . In other studies, an unknown serum was considered positive if it gave rise to an OD value superior to the OD value of a known negative serum plus 3 x SD (SD determined on 78 negative sera) (28) or plus 2 x SD (54). Other authors established the ratio OD for well coated with antigens:OD for well without antigens, and considered a serum sample positive if this ratio was higher than 1.5 (40) or 1.25 (31) . Depending on the purpose of the test, a cut off value of X true blanks + 2.8 x SD zero-dose sample is recommended for antigen assays or X true blanks + 5 x SD zero-dose sample in antibody assay in order to increase specificity (51) . With respect to this matter, readers should refer to the reviews of Piroird and Lombard (50) and Porstmann and Kiessig (51) . For fixed-cell IPT applied to a quantitative assay (e.g. for the quantitation of viral antigens expressed in TGEVI cells), a formula dealing with the background of the TGEVI and MI cells has been used (66, 68) . For comparative purposes, another study expressed the degree of relative antibody binding to a specified viral determinant as a percentage of antibody binding to unfixed infected cells (67) . In the present study, two values of the VI/MI ratio were used for the antibody screening test (e.g. > 1.25 for initial screening and > 1.5 for subsequent screening), so that only those hybrids with high titres of anti-TGEV MAbs were selected.
Other applications of fixed-cell IPT to the research on TGEV
The combination of IPT with cell culture is an extremely useful tool for basic research and serodiagnosis, and could provide an alternative to IF. However, as demonstrated in this study and elsewhere (67) , fixation to preserve cell structure may limit or eliminate immunoreactivity by altering antigenic epitopes. Additionally, a given fixation technique may preserve the level of immunoreactivity for one antigen, but significantly decrease this level for another antigen. Fixation protocols based on the use of cold organics and aldehyde, and variation in such protocols which may enhance the preservation of antigenic structure should be tested before the technique is applied. It is accepted that the quality of structural preservation and the retention of immunoreactivity in antigenic epitopes appear to be contradictory requirements. More extensive fixation to enhance stabilisation of cell structure correlates, generally, with lessened immunoreactivity. Quality of fixation is thus a question of considerable importance, particularly given the scope of modern techniques for which immunolocalisation is employed. The general applications of this technique in basic research and serodiagnosis are schematised in Figure 7 . At the end of the incubation time, the TGEVI cells are fixed to the plastic plates with appropriate fixative depending on the purpose of the work. The antibodies utilised in the next step also vary according to the purpose of the test. The following could be used:
-anti-M, anti-S and anti-N MAbs or anti-TGEV PAbs for the detection of surface and/or cellular specific viral antigens -unknown swine sera or supernatants of a hybrid culture containing anti-TGEV antibody in the case of diagnosis and screening tests, respectively -antibodies from cells secreting immunoglobulins.
Similarly to in vitro cellular ELISA (56) , the different forms of fixed-cell IPT can be divided into three broad groups: -The first is concerned with the analysis of cell-surface molecules and is often referred to as cell-ELISA or fixed-cell ELISA.
-The second group of techniques is concerned with the analysis of the secreted products of cells at the single cell level. In the case of TGE, this technique has also been used to analyse the secreted products of cells in the swine immune system (7) . In this case, the antibody production from primed mesenteric lymph node (MLN) cells from pigs orally immunised with TGEV was revealed by culturing these cells in the presence of viral antigen on 80% acetone-fixed ST cell monolayers. The antibodies secreted by MLN cells bind specifically to the viral antigens expressed in ST cells which were previously fixed and stocked at -20°C for subsequent use.
-The third and most recently described cellular ELISA is used for the analysis of cellular proliferation in vitro, a potential replacement for standard tritiatedincorporation assays. Applied principally to cells in suspension, this technique was used to estimate cellular proliferation (56) following the development of MAbs specific for the pyrimidine analogue, 5-bromo-2'-deoxyuridine, which is incorporated into the deoxyribonucleic acid of dividing cells. Methods have now been developed for cellular proliferation employing ELISA technology. In addition to these three main groups of applications, this system has also been applied to the detection and epitope mapping of TGEV proteins using biotinylated MAbs (60) . The advantage is that no timeconsuming purification of virus is required and some aspects of in vivo replication of the virus can be examined, which is not possible with purified viral preparations. The authors have recently checked the possibility of fixed TGEVI cells serving as viral antigens in a differentiation test between TGEV and PRCV using the peroxidaselabelled TGEV-specific MAb directed against S protein epitope-stimulating nonneutralising antibodies, which do not recognise PRCV (Fig. 8) . Briefly, the fixed TGEVI cell plates were prepared as described. The TGEV-positive, PRCV-positive, TGEV-and PRCV-negative sera and test serum were separately incubated with cells for 90 min at 37°C. The conjugate used for the revelation step bound to free S protein epitopes in TGEVI cells which were incubated with either PRCV-positive or TGEVand PRCV-negative serum. This was not the case when TGEVI cells were incubated with either TGEV-positive serum or with unknown swine serum containing anti-TGEV antibodies and the conjugate was discarded by washing. Preliminary results showed that the fixed TGEVI cells are totally apt for the differentiation test. The advantage of using fixed infected cells rather than blocking ELISA is that the operating time is reduced from three days to one day. Further experiments will be conducted to validate this test. PALABRAS CLAVE: Coronavirus de la gastroenteritis transmisibleChequeo -Detección del antígeno viral -Diferenciación -ELISAExpresión -Fijadores -Porcinos -Serodiagnóstico -Técnica inmunoperoxidásica por fijación de célula.
